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Google Earth was able to remove all vehicles from all busy roadways in Somerville
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Afternoon Traffic on I93 at 
Somerville Medford city line

Due to highways passing through, 

Somerville has the highest MA vehicle 

miles traveled per square mile.

When I93 was built in the early 1970s, after the CAA 

of 1970, the environmental review showed very high 

levels of CO, Total Suspended PM and Lead.

Just after the Clean Air Act of 1970, there was a lot 

of focus on these types of near source primary 

pollutants and their near roadway health effects.
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When I93 was built in the early 1970s, after the CAA of 

1970, the environmental review showed very high levels 

of CO, Total Suspended PM and Lead.

Lead concentrations were predicted to double. The study 

was buried. I93 traffic was greater than predicted.

Independent research by Needleman and Bellinger later 

showed high correlation of Somerville and Chelsea baby 

teeth lead levels and high school drop-out rates.



Elevated high school drop out 

rates for those with higher lead 

in baby teeth – odds ratio 7.4

Also highly elevated 

reading disabilities 

many years later –

odds ratio 5.8



Following the Harvard Six Cities (Dockery et alia 1993) and American Cancer Society Cohort (1995 Pope et alia) 

studies, most air pollution and health assessments have recognized regional fine particulate matter as a major 

air pollutant of concern.  Materials below are from the EPA PM NAAQS Second Draft Risk Assessment – Feb 2010. 

Fine particulate matter (PM 2.5) and Ozone (O3) are regional pollutants with large regional impacts.

However, in recent years scientists have turned increasing attention back to near busy roadway health effects 

and their relationship to traffic pollutants like Ultrafine Particulate Matter (UFP), 100 nanometers or smaller in 

diameter and usually measured as Particle Number Count (UFP PNC).  Through pilot studies and the Community 

Assessment of Freeway Exposure and Health (CAFEH), Somerville has been a major study area for UFP.
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Near roadway health risks – cardiovascular and lung cancer deaths, childhood asthma 

Heart Disease Mortality 

50% higher for those 

living near highways –

Gan … Brauer 

VANCOUVER 2010

Childhood Asthma 

roughly 100% higher for 

children with most 

traffic pollution at 

home – Gauderman … 

McConnell S. CAL. 2005

Childhood Autism Risk 100% to 200% higher for 

kids with most traffic pollution is a BIG emerging 

concern – Volk … McConnell S. CAL 2012

Lung Cancer Mortality 

60% higher for those 

with most traffic 

pollution – Nyberg 

STOCKHOLM 2000



Putting it all together in one study .. from Denmark …

This study concludes that sports, cycling 

and gardening are very good for reducing 

heart, lung and diabetes deaths



from Denmark … Looking at low vs high traffic exposure

Cyclists in the most 

traffic polluted areas 

tended to have had 

higher total, cancer 

and heart related 

deaths than those 

who did not exercise 

but who lived in 

lower traffic areas 

But tended to have 

lower respiratory and 

diabetes deaths



Somerville 

Precedent 

Studies

MVTF and STEP

With science by

EH&E and Aerodyne



NO2 Levels

•Two-week averages
• Mean (SD): 20.6 (2.7) ppb
• Range: 15 – 32 ppb

•NO2 weakly correlated with 
distance (m) to highway
• I-93: -0.19 (p=0.06)
• MA-28: -0.28 (p=0.006)

•NO2 strongly correlated with 
traffic density (TD)
• TD25m: 0.61 (p<0.0001)
• TD50m: 0.60 (p<0.0001)
• TD100m: 0.48 (p<0.0001)
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WE STARTED TO DO REAL RESEARCH 

WITH THE BOSTON AREA SCIENTISTS

Work of Taeko Minegishi, Helen Suh, Wig Zamore, David MacIntosh

St. Polycarp at Temple St. & R38 has 
most pollution.  NO2 is an excellent 
marker of traffic pollution.  Notice 
high correlation of measurements 

that we repeated one month apart.  



Pilot study by Mystic View Task Force, Aerodyne Research and Tufts showed 

Elevated pollutants downwind of highway during first half of AM rush hour

Data collected January 16 2008

I93 AM Rush Hour Somerville MA

Higher traffic pollution early

PNC is particle 

number count –

typically about 

100,000 per cubic 

centimeter during 

morning rush hour



“RV” = Research Vehicle

Photographs courtesy of Alonso 

Nichols, Tufts University 

Photography

Particle Pollutants:

Particle number 

concentration and size 

distribution, PM2.5, black 

carbon, and pPAHs

Gas Pollutants:

NOX, NO, CO

Inlet
Allison Patton and Jess Perkins 

of Tufts University in mobile lab

Community Assessment of Freeway Exposures and Health (CAFEH)
Somerville (and Chelsea) Characteristics – Susceptible and Vulnerable



Christina Hemphill Fuller 

JESEE 2013 Indoor Outdoor 

PNC influenced by Central AC

Much lower PNC in Central AC



Kevin J Lane 2013 EH 

Refined Time Activity



Lane 2015 

JESEE

Time activity 

adjustment 

differentially 

reduced 

exposures 

for near 

highway 

participants

Time activity 

tends to 

move study  

participants’ 

exposures 

toward the 

center

Lane et al.



One of first research groups in the world to show statistical 

association of Near Roadway Ultrafine Particles with the most 

used Cardiovascular Risk Biomarkers:

C Reactive Protein and Interleukin 6 – Somerville data only

Lane et al.



MERV 16 and HEPA 
(equivalent to MERV 17 to 

MERV 20) air filtration 
systems are the most 

effective at reducing indoor 
Particle Number Counts 



Very high UFP removal 

by the best filtration 

systems even at the 

hardest UFP sizes of 

about 100 nanometers





Recent work by Bennett et alia in Fresno and 

Riverside CA – 172 existing homes, 80% single 

family 20% multi-family, not designed for HEPA 

filtration, mostly EJ, stand alone or central 

HEPA installation for the study – 10% reached 

80% PM reductions, 40% reached 60% reductions

Study by Bennett et alia 2018 for California Air Resources Board
Note that this study was conducted in pre-existing housing not designed 

or built for air filtration and ultrafine particulate matter reduction 



New housing at UC Davis required 

by City of Davis and the city’s 

consultant ASCENT to have 95% air 

filtration efficiency.  Los Angeles 

also requires MERV 8 city wide and 

MERV 13 near busy roadways.


